A large hospital outbreak of Clostridium difficile diarrhea at the Minneapolis Veterans Administration Medical Center ~VAMC) was studied by plasmid profile typing. Plasmids were obtained from 30 (37 %) of 82 clinical isolates from MVAMC patients and 10(67%) of 15 non-MVAMC isolates. While bacteriophage plus bacteriocin typing and polyacrylamide gel eleetrophoresis (PAGE) plus bacterial agglutination typing proved more universally applicable, plasmid profiles may be useful for tracing isolated epidemic outbreaks, reinfections and relapses caused by phsmid-bearing strains.
Clostridium difficite and its toxins have been linked etiologically to antibiotic-associated pseudomembranous colitis (1) . Outbreaks of Clostridium difficile disease have occurred at the Minneapolis Veterans Administration Medical Center (MVAMC) (2) and have been reported at other institutions (3) . The epidemiological study of the disease has been hindered by the lack of a universally acceptable typing method.
The purpose of this report was to examine the potential of plasmid profile analysis as an epidemiologic tool and to compare bacteriophage plus bacteriocin (B/B, 4), PAGE plus bacterial agglutination typing (PAGE/serotyping, 5) and ptasmid profiles of MVAMC and the University of Minnesota Clostridium difficile strains. Plasmid profiles of isolates from the West Los Angeles VAMC and University of Michigan were compared to strains from the MVAMC. Clostridium difficile DNA was extracted by a method modified from that of Portnoy et al. (8) . Cells grown anaerobically for 24 h at 37 °(2 in 400 ml reduced BH1 broth (Difco Laboratories, USA) were washed once in 15 ml and resuspended in 1 ml of reduced 20 % (w/v) sucrose. Lysozyme (0.5 ml of 30 mg/ml) in reduced 20 % sucrose was added and incubated for 30 min at 37 °C. Six milliliters of lysis buffer (t % sodium dodecyl sulfate in 10#M TRIS and 1 gM EDTA, (TE), pH-12.30) was added, mixed thoroughly, and incubated 30 rain at 37 °C. All manipulations before the addition of the lysis buffer were performed under anaerobic conditions. Three milliliters of 2M TRIS, pH 7.0, and 1.6 ml of 5M NaC1 were added and incubated for t-2h on ice. Chromosomemembrane complexes were pelleted (20,000 × g) for 30 min and discarded. The supematant received one volume of isopropanol and was stored 30 rain at -20 °C. DNA precipitate was centrifuged for 20 min (3000 × g) and dried for 30 rain at room temperature. Plasmid DNA was purified from total nucleic acids by ' isopycnic banding in cesium chloride-ethidium bromide gradients (9) . Plasmid DNA was separated by electrophoresis in 0.7 % agarose gels using TRISacetate buffer, and run at 25 V (1.9 v/cm)for 16 h (10 A sample of plasmid profiles from strains of Clostridium difficile from the MVAMC is given in Figure 2 . Considerable variability in the plasmid profiles of Clostridium difficile was found. Most organisms containing the 6.4 Kb band also contained a larger band plus 1 to 6 other bands. No clustering by time or space was observed for the 13 (43 %) of 30 isolates containing the 6.4 Kb band. However, six isolates with identical patterns consisting of the 6.4 Kb band and a larger band were isolated from four symptomatic patients and from two carriers (Figure 2 , Lane C). Three isolates from symptomatic patients and one from a carrier were recovered within the same time period, but none of the strains were spatially related in the hospital. The plasmids of strains 275 and 290 also appeared to be identical While B/B and PAGE/serotyping methods appear to be more universally applicable, ptasmid profile typing may prove useful to trace isolated epidemic outbreaks and to address questions concerning individual relapses and reinfections. Continued epidemiologic investigation using these methods is needed in order to better understand the epidemiology of Clostriclium diCfi'cile-associated disease and to control these increasingly frequent infections within hospitals and other health care facilities. 
